The main objective of this paper is to report three benthic diatom species from the Nišava and Jerma Rivers, which prove to be new findings in the context of the Serbian diatom flora. These are also new distributional records for all three species. Monthly samples (from stones, sediments and macrophytes) were collected from May 2008 to May 2009. Diatom frustules were cleaned using chemical agents, and mounted on permanent slides. Descriptions (main valve measurement of the populations in the Nišava and Jerma Rivers), ecology, distribution in Serbia and Europe, and appropriate photomicrographs of three species are presented. Navicula novaesiberica Lange-Bertalot and Neidiomorpha binodiformis (Krammer) Lange-Bertalot & Cantonati are rarely found in Europe, while Parlibellus protracta (Grunow) Witkowski is more common. Navicula novaesiberica and Neidiomorpha binodiformis were found at higher water temperatures in comparison to temperatures reported in the existing literature. These new taxa significantly contribute to diatom floristic richness of the Nišava and Jerma Rivers in Serbia.
INTRODUCTION
Diatoms are considered very useful indicators of environmental changes in aquatic ecosystems (Lowe & Pan 1996 , Stevenson & Pan 1999 . Species which are common, and which regularly occur in European freshwater habitats have well-known ecological preferences (e.g. Van Dam et al. 1994 , Kelly 1998 , Coste et al. 2009 ). On the other hand, species that are rarely found might have incomplete data about habitats they prefer, and new information on their ecological requirements is valuable (e.g. Wojtal 2001 Wojtal , 2004 , especially in the context of changing environmental conditions. Therefore, it is globally desirable that diatom species used as bioindicators are identified correctly, and their ecology described as well as possible.
Analysis of algal flora from the Nišava River was previously done by Branković et al. (2007) and Trajković et al. (2008) , with 17 diatom species recorded. Recently, an endangered red alga Bangia atropurpurea (A. Roth) C. Agardh was found at the estuary of the Jerma River, a tributary of the Nišava River (Andrejić et al. 2010) . In the present study, we sampled benthic diatoms to evaluate the floristic richness of the river. Three species were found which proved to be new to the Serbian diatom flora (Krizmanić 2009 ). The primary objectives of this paper are to report these species, give main valve measurements of the populations, and briefly discuss their ecology.
STUDY AREA
The Nišava River is the biggest tributary of the South Morava River. It belongs to the Black Sea drainage basin and originates in the Stara Planina Mountains (near the village of Toden) in Bulgaria. It is 218 km long with a catchment area of 4068 km 2 (the Serbian part is 151 km long, the catchment area of 2971.5 km 2 ). It enters Serbia 6 km from the town of Dimitrovgrad, flows generally westward, until it discharges into the Južna Morava River, about 10 km from the city of Niš. The major tributaries of the Nišava River are Temska, Visočica and Jerma Rivers (Gavrilović & Dukić 2002) . There were 13 sampling sites along the river, and three species were found at four sampling sites: Navicula novaesiberica was found upstream of the town of Pirot (sampling site "Pirot"), Paribellus protracta at two sites upstream and downstream of Dimitrovgrad (sampling sites "Dimitrovgrad" and "Biolaguens") and Neidiomorpha binodiformis was found also upstream of Dimitrovgrad and at the confluence of Jerma and Nišava Rivers (sampling site "Jerma") ( Fig. 1) .
MATERIALS AND METHODS
Sampling was done every month from May 2008 to May 2009. Benthic diatoms were collected from stones and macrophytes by cleaning with a toothbrush, and sediments were collected using a glass pipette. The algological material was preserved in 4% formalin. Conductivity, pH and water temperature were measured with a Lovibond Multimeter WTW 340i at each sampling site. Ammonium ions, nitrates, nitrites, phosphates, silicates and total hardness were measured using a Lovibond photometer PC Multidirect. Algological samples were digested using the concentrated sulfuric acid (H2SO4), potassium permanganate (KMnO4) and oxalic acid (Krammer & Lange-Bertalot 1986) , then rinsed repeatedly with deionized water until the pH was approximately 7, and mounted on slides with Naphrax® mounting medium. Microscopic examination and counting of the valves was done using a Zeiss Axio-Imager M1 microscope. Images were captured with AxioCam MR5, processed using the software Axio-Imager version 4.8 and merged using the Photoshop C2 imaging program. Valves were identified according to Krammer & LangeBertalot 1986 , Lange-Bertalot 1993 , Lange-Bertalot 2001 , Cantonati et al. 2010 . The abundance was estimated by counting 300 valves of each taxa present on one slide, and by counting the percentage of valves for the three species.
RESULTS AND DISCUSSION
The paper present the description and distribution of the three species in Serbia and Europe and their ecology. Main valve measurements of the populations in the Nišava River are shown in Table  1 , and chemical analyses of the water for each sampling site in Table 2 .
Order: Naviculales Family: Naviculaceae Genus: Navicula Species: Navicula novaesiberica Lange-Bertalot 1993 ( Fig Description: Valves elliptic-lanceolate, ends obtusely rounded, length 30.5-37.7 µm, width 7.1-8.3 µm, raphe branches filiform, striae strongly radiate in the middle, abruptly parallel towards the ends and becoming convergent, 9-11 in 10 µm. Some valves have visible lineolae, approximately 28 in 10 µm. We found the species to be similar with Navicula viridulacalcis Lange-Bertalot, also present in our samples along with Navicula novaesiberica LangeBertalot, though lateral valve edges are more linearlanceolate.
Ecology: According to Lange-Bertalot (2001) , the species seems to prefer β-mesosaprobic waters with an average electrolyte content, and Szabo et al. (2007) reported it in the Danube River with a conductivity range of 424-543 μS cm -1 . Conductivities at the "Pirot" sampling site were slightly elevated (622 μS cm -1 ) compared with conductance reported by Szabo et al. (2007) , who also gave a narrow water temperature range (1.7-4.6°C). Noga & Siry 2010 gave a wider temperature range from 7 to 22°C, which compares well with our data (19.1°C). Neutral pH (6.64), slightly hard water (36), good silica availability (8), and low concentrations of other nutrients.
Distribution (Serbia): N. novaesiberica was found in
August 2008 at the sampling site located upstream of the town of Pirot (sampling site "Pirot", see Fig. 1 ) in relatively low abundance on stone (0.6%).
Distribution (Europe):
Relatively rare: the Danube River in Hungary (Szabó et al. 2007 ), Poland (Rakowska 1996 , Szulc 2007 , Noga & Siry 2010 , France (Coste et al. 2009 , Rimet 2009 , and Germany (Lange-Bertalot 2001). Table 2 Chemical water parameters at the sampling sites. Order: Naviculales Description: Valves linear-elliptical to elliptical, with protracted ends, length 28.9-37.8 µm, width 9.8-10.7 µm, raphe filiform, the central area circular, striae moderately to slightly radial along the valve, in the middle more distant from each other, 14-16 in 10 µm. Lineolae not visible in LM.
Ecology: According to Krammer & Lange-Bertalot (1986) , the species prefers freshwaters with a high electrolyte content, which agrees with the elevated conductivity recorded at the "Biolagunes" site (948 μS cm -1 ). These authors state that the species can even be found in brackish waters, reported also by Van Dam et al. 1994 (′brackish-fresh waters′) . Nutrient concentrations at the "Dimitrovgrad" site were undetectable (below the minimum levels), water temperature was around 17°C (17.5-17.7°C), pH varied from neutral to slightly alkaline (6.69-8.51), water was slightly hard (18-24), and good silica availability (6-9).
Distribution (Serbia): P. protracta was found in August 2008 at two sampling sites, which were located upstream and downstream of Dimitrovgrad (sampling sites "Dimitrovgrad" and "Biolagunes", see Fig. 1 ), in moderate abundance in muddy sediments (1.6%).
Found in Romania (Cărăuş, 2003) , Macedonia (Levkov et al. 2005 Ecology: According to Krammer & Lange-Bertalot 1986 , the species prefers freshwaters with moderate conductivity levels. Cantonati et al. 2010 quote a conductivity range from 230 to 260 μS cm -1 , while our measured range was higher (396-505 μS cm -1 ).
The previous report quotes a low to medium water temperature range (6-9°C), in contrast to our measured temperature range (12.8-17.1°C), with pH around neutral (6.37-7.51), total hardness soft to slightly hard (11-19), good availability of silica (5-6) as well as other nutrients.
Distribution (Serbia): Found in September and
October 2008 at the "Dimitrovgrad" sampling site, and in September 2008 at the sampling site "Jerma", which is located at the Jerma estuary (see Fig. 1 ), in higher abundance on stone and sandy sediments (3.6%).
Distribution (Europe):
Recorded in Romania (Cărăuş, 2003) , Macedonia (Levkov et al. 2005) , Italy (Torrisi & Delluomo 2009 ) and Austria (Schönhuber 2007 ).
The three benthic diatoms from the Nišava River, reported in this paper, are new to the Serbian diatom flora. The current flora has 661 taxa reported (from the subclass Bacillaripohycidae), collected from various aquatic ecosystems in Serbia (Krizmanić 2009 ). The previous study on biota from the Nišava River (Branković et al. 2007 , Trajković et al. 2008 reported 17 diatom species. The number of samples studied in our study (326 samples in total), collected monthly from diverse microhabitats, was probably the factor contributing to the much larger number of taxa identified (194 diatom taxa). We plan to present the complete list of diatom taxa from the Nišava River and its two tributaries in future papers. Many aquatic ecosystems in Serbia are understudied, and until further detailed research on the diatom flora is carried out, we cannot state for certain that the Nišava River is the only location at which these three species can be found.
Paribellus protracta was found in samples from sandy sediments, Navicula novaesiberica was found only in samples scraped from stone, while Neidiomorpha binodiformis was found on both the sediment and stone. Neither of the species was found on samples from macrophytes. The availability of these microhabitats might play an important role in determining the spatial distribution of the species, though distinct niche preferences of diatoms in samples collected from rivers, may not be so obvious (Round 1991 , Round 1998 ). In addition, chemical parameters downstream of the cities Pirot and Niš, as the major sources of pollution (Branković et al. 2009 , Miljojković et al. 2010 , showed a clear increase in nutrient concentration compared with samples upstream of those cities. This is probably the factor influencing the distribution of the species in the upper and middle reaches of the river, where the intensity of pollution is lesser.
In the Nišava River, Navicula novaesiberica and Neidiomorpha binodiformis were found at higher water temperatures (see Table 2 ) as compared with the temperatures reported in the existing literature, which probably means that they can tolerate warmer water, and that other factors may play a role in their distribution and occurrence.
Being an important water resource for southern Serbia, new information on biota, which may serve as potential bioindicators, is much needed (Savić et al. 2010 , Jovanović et al. 2011 . Evaluation of the floristic richness of diatoms in the river is a necessary, further step. These new and rare taxa significantly contribute to diatom biodiversity of the Nišava River and Serbia, though the importance of rare diatom taxa in bioassessment studies is still unclear (Potapova & Charles 2004 , Gillett et al. 2011 . This new information increases our knowledge of the river system and the relationship between diatom species and chemical parameters, which is important for further predictions of the water quality based on the occurrence of diatoms as bioindicators, and monitoring programs.
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